Introduction


Government is an important institution in every country because it can assist in stabilizing the economy by implementing proper economic policies (Black, Calitz, & Steenekamp, 2011) . One of these policies is the fiscal policy which is reflected in the government's annual budget plan. Although Carneiro, Faria, and Barry (2005) consider fiscal policy to be a short-run policy, it is an important component because it can assist in developing the economy (Gounder, Narayan, & Prasad, 2007) . Fiscal policy consists of government revenue and government expenditure. Carneiro et al. (2005) believe that changes in the fiscal policy can affect the budget deficit either from the expenditure side, revenue side or from both sides. When there is more demand for government to spend and government revenue is less it will cause the government to lend or borrow to finance expenditure (Antwi, Zhao, & Mills, 2013) . However, it is the causal relationship between government revenue and government expenditure that has a major impact on the budget deficit (Mehrara, Pahlavani, & Elyasi, 2011) . Hence, there is a need to determine exactly the variable between government revenue and government expenditure that needs to be changed so that a reduction in the budget deficit may be realized.
From a policy point of view, there are three reasons that explain the importance of the relationship be- This is an Open Access article, distributed under the terms of the Creative Commons Attribution 4.0 International license, which permits unrestricted re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
tween government revenue and government expenditure (Narayan & Narayan, 2006) . Firstly, if there is a unidirectional relationship from government revenue to government expenditure, then the budget deficit can be addressed by government implementing policies that will stimulate government revenue (Narayan & Narayan, 2006) . Secondly, if there is a unidirectional relationship from government expenditure to government revenue, the government will have to raise taxes so that it is able to maintain the expenditure behavior. Thirdly, if there is no direction of the relationship between government revenue and government expenditure then this implies that the expenditure decisions can be made on their own without taking into consideration the government revenue (Narayan & Narayan, 2006) .
Since 1994, the main purpose of the South African government was to keep the debt level sustained and reduce the debt service cost (Kearney and Odusola, 2011) . Evidence from the SARB (2016) reveals that in 1993, debt-to-GDP ratio was 45.6 percent, whilst in 2001, it was 40.6 percent with the highest government debt being 46.8 percent in 1997. It was only in the year 2007 and 2008 when the South African government recorded a budget surplus of approximately 0.7 and 0.9 percent of GDP. This surplus was due to the large revenue base collected which boosted economic growth (National Treasury, 2008). The debt-to-GDP ratio grab on average from 26.3 percent to 46.5 percent in 2015.
For many years in South Africa government expenditure has been exceeding government revenue. Government expenditure as a percentage of GDP was at a minimum of 22.6 percent in 1980 to a maximum of 22.8 percent in 1993 (SARB, 2016). According to Seekings (2013) , the period before 1994 government expenditure favored and privileged the white minority. However, when the apartheid ended, public spending incorporated the black South Africans into the system (Seekings, 2013) . Furthermore, the country had to transform from the massive racial favoritism and the economy had to be developed. This resulted in government expenditure increasing to further 29.3 percent in 2015. On the other hand, the South African government revenue base is mostly reliant on taxation. In 1980, the mining tax contributed 26 percent to the revenue base compared to any other taxes. Government revenue averaged 22.9 as a percentage of GDP in 1994-1995. This is as a result of the good performance of personal income tax realized in 1994. The bulk of personal income tax contributed 40 percent to the revenue base resulting in an increase 26. This has led the South African government to rely on borrowing to finance expenditure. Therefore, in an attempt to add to the existing debate regarding government revenue and government expenditure, the purpose of this study is to determine the causal relationship between government revenue and government expenditure in South Africa for the period 19802015 under the null hypothesis that the increase in government revenue and a decrease in government expenditure will influence the budget deficit positively. The rest of the study is organized as follows: section one reviews the existing literature on government revenue and government expenditure. Section two estimates and presents the model specification and data source. Section three discusses the methodology and presents the empirical results, whilst the last section concludes and provides recommendations.
Review of existing literature
The causal relationship between government revenue and government expenditure has been a traditional problem in public economics for many years. It is because of this that attempts have been made theoretically to deal with the causal relationship between these variables. These attempts have resulted in the development of four theoretical hypotheses that explain the behavior between revenue and expenditure. The hypotheses are as follows:
Tax and spend hypothesis
The tax-spend hypothesis was developed by Friedman (1978) together with Buchanan and Wagner (1978) . This hypothesis has two views and they are as follows: Friedman (1978) argues that there the causal relationship between revenue and expenditure is positive. Friedman (1978) explains that when tax revenue increases, it will result in expenditure being increased and this will result in the budget deficit being higher than before. In other words, government will spend its revenue with the anticipation of increasing taxes. However, the revenue that will be realized with the increase in taxation will not result in government spending less but rather the government will increase spending, hence, there is a positive relationship between revenue and expenditure. Therefore, Friedman (1978) argues against the increase in taxes as a way of reducing the budget deficit but rather advises that the government reducing taxation is a better option to keep the budget deficit under control. Buchanan and Wagner (1978) share the same view of Friedman that taxation revenue will lead expenditure but not in a positive way, instead, the causal relationship is negative. Buchanan and Wagner (1978) explain that when the government cuts taxes then society will recognize that the cost of government programs has been reduced. This leads society to demand more from the government and, as a result, government expenditure will increase. This will result towards a high budget deficit, because then taxation levels will be low against an increase in government expenditure.
Spend and tax hypothesis
Peacock and Wiseman (1961) conducted an empirical study of public expenditure in the United Kingdom using Wagner's law. The study argued that the theory presented by Wagner cannot be equally applied to different societies and the upward trend of public expenditure that Wagner found can be as a result of other factors that contribute to the development of public expenditure, such as the time pattern of expenditure growth. Basically, Peacock and Wiseman (1961) believe that citizens in societies do not like to pay additional taxes while the government keeps spending the money. The government needs to take into consideration the needs of the citizens. Peacock and Wiseman (1961) further believe that citizens can also have appropriate ideas about public expenditure such as taxation should not be so high that it turns to being a burden to the society that will be viewed as an unreasonable rate of taxation by society. However, when there is a displacement in public expenditure as a result of wars in the country, then it will cause the displacement effect to take place. This will result in the shifting of expenditures and public revenues to a new level. As the new level goes through the acceptance stage, then the tolerable level of tax will emerge and in terms of government expenditure, then a new higher level will be reached. Peacock and Wiseman (1961) state that the displacement effect has two traits: people accept the new levels of taxation as a form of raising revenue when the country is in a crisis mode and after the disturbance has disappeared, they accept the new level of taxation. This makes it possible for the government to tax and spend.
Fiscal synchronization hypothesis
Meltzer and Richard (1981) base their theory of the size of government's share on the rational choices of utility maximizing that are fully informed about the state of the economy and have knowledge about the consequences of taxation and income distribution. Meltzer and Richard (1981) in an economy believe that voters do not suffer from fiscal misconception and note that for redistribution to take place the government must extract the resources elsewhere. Their study concentrates on the demand redistribution and the size of the government that is influenced by two factors being taxes and spending. The hypothesis of the study implies that the size of government is influenced by the median voter that earns a medium income. The majority rule and the median voter are taken as the decisive voter in the economy. Taken into account is the income distribution that is skewed to the right to determine their median voter. The median voter in the study is the important voter, because nothing restricts the median voter from equalizing their income, the size of government can be increased when one includes more median voters that agree to redistribution and higher taxes and redistribution will reduce the incentive to work resulting in earning a lower income. The study developed a general equilibrium model where Meltzer and Richard (1981) believed that the combination of leisure and consumption is chosen on the individual's productivity level and earned income. The tax rate and the amount of income redistributed is as a result of the distribution of income and voting rule. This is because individual productivity cannot be observed directly therefore making taxes to be levied against earned income. The politicians in the economy are the ones who determine the share of national income taxed and redistributed. The study implements two examples being dictatorship and the right to vote in political elections with majority rule. With majority rule, the voter that has a median income and is the decisive voter, however, under dictatorship, the dictator will make the tax decision on their own. The median or decisive voter will choose the tax rate that increases their utility. In making this decision the median voter is aware that the choice made can affect everyone's decision to work and consume. When the tax rate increases, it has two effects: income received increases revenue but at the same time the income received will be reduced because people would rather spend their income on leisure and others will chose redistribution as their survival mode. Whether the tax levels are high or they are lower they have an influence when it comes to labor, leisure and the income earned. However, under universal suffrage (adults voting in political elections), the median voter is the decisive voter and the one earning a higher income will prefer the level of taxes that are lower. The study concluded that in an economy, it is mostly the decisive voter that will have the power of choosing the appropriate tax levels. Meltzer and Richard (1981) state that it does not matter whether the tax levels are low or they are high, individuals in the economy will always prefer the lower rate of taxation.
Fiscal neutrality hypothesis
Hoover and Sheffrin (1994) studied the causal relationship using historical background of taxes and spending to review the pattern of expenditure and revenue. The researches realized after making the comparison that there were some periods that were not accounted for in terms of spending and revenue. These periods are divided into two calm and they are from 1954 to 1963 and from 1974 to 1979. The results found suggest that in the periods before 1960 there was a unidirectional causal relationship between taxes and government expenditure and the period after 1960 found that there was no causal relationship between taxes and spending. This suggests that at the beginning because taxes were as a result of major wars and spending was due to foreign wars as time passed and the wars came to an end, there was no longer a need for taxes and spending to influence each other. This implies that there is an institutional separation among taxes and spending in the long run. Motivated by the question of whether the increase in the size of the federal government budget is due to the changes in expenditure accompanied by revenue or changes in revenue accompanied by expenditure or there is causality running in both directions, on the other hand, Baghesti and McNown (1994) conducted an investigation on the budgetary process in the United States by looking at three alternative hypotheses as the theories that govern the study. In their analysis Baghesti and McNown (1994) focused on the formation of budgetary policy under contemporary institutions by making use of quarterly data from January 1955 to April 1989. Criticizing the study of Hoover and Sheffrin (1994), Baghesti and McNown (1994) state that Hoover and Sheffrin (1994) failed to point the relationship of a number of diverse interests in the context of non-parliamentary U.S. institutions and they failed to identify the period of taxation or expenditure policy changes and they also segregate two fixed policy regime periods. As a result, Baghesti and McNown (1994) examined a political economy regarding the adjustment of expenditure and revenues to the budgetary disequilibria.
Empirical literature.
Empirical literature on the direction of causality between government expenditure and government revenue has revealed contradictory findings. Different econometric methods, study durations and variables applied have also contributed to the reason why these contradictory results vary from country to country.
Literature from developed countries.
Existing studies from developed countries are reviewed below. 
Literature from developing countries.
In developing countries, the relationship between government revenue and government expenditure has received much attention. This is because these countries are mostly reliant on government revenue and expenditure in order to develop. As a result, rising government deficits are always realized. Studies from developing countries are reviewed below. Note: see Table 1 for the abbreviations and causality signs. Note: see Table 1 for the abbreviations and causality signs. Product. These studies have not analyzed the relationship between government revenue and government expenditure from the budget deficit point of view. As such, this study seeks to determine this relationship with the inclusion of government debt as a variable in the model.
Model specification and data source
The model adopted is taken from the theoretical framework of Friedman (1978) and the modified model including government debt is presented by equation 1:
where GREV represents the natural logarithm of government revenue, GEXP is logarithm of government expenditure and GDEBT is logarithm of government debt. The constant is represented by 0 , while 1 represents the coefficient of government expenditure and 2 is the coefficient of government debt. The error disturbance is shown as . Annual time series data covering the period 1980 to 2015 taken from the South African Reserve Bank is used for empirical analyses. Government revenue (GREV) was obtained as national government revenue, government expenditure (GEXP) was obtained as national government expenditure and government debt (GDEBT) was obtained as total loan debt of national government. All the variables are taken in their natural logarithm form and are measured as a percentage of Gross Domestic Product.
Methodology and empirical results
In analyzing data the study begins by examining the variables for stationarity. Unit root tests are performed to avoid spurious regressions and to check the order of integration of the variables. To achieve this, the study employs the Augmented Dickey-Fuller test (1979) and the Phillip-Perron test (1988) for unit root testing.
Augmented Dickey-Fuller test. Dickey and
Fuller developed the augmented Dickey-Fuller (ADF) test. The ADF test includes lags of differenced terms in a regression equation to make the error term ( ) white noise. The equation of the augmented Dickey-Fuller test is taken from AlKhulaifi (2012) and is given as follows: (2) where ∆ the first difference representation of the series being tested, n is the number of lagged difference and t is the trend of the series.
Phillips-Perron test.
The PP test is a follow up of the ADF test. However, contrary to the ADF test the Phillips-Perron test, uses nonparametric method to solve serial correlation that often occurs among error terms with no inclusion of the lagged terms (Al-Khulaifi, 2012). Although there maybe differences, the PP test has similar characteristics with the ADF test. Therefore, these two tests often give the same results and simultaneously share the same weakness traits (Duan & Yusupov, 2010) . The PP equation is given below as:
where ∆ is the first difference representation of the series being tested, γ is the constant, β is the coefficient of t and δ is the lag order. The augmented Dickey Fuller and Phillips-Perron tests results are shown in Table 4 . Note: (***) stationarity at 10% level of significance. Values in () represent the probability value. Table 1 indicates that the variables government revenue (GREV), government expenditure (GEXP) and government debt (GDEBT) have a unit root in levels. This confirms that the variables are nonstationary as the null hypothesis cannot be rejected. However, when first difference is employed, the series becomes stationary at 10 percent level of significance.
Lag determination.
When estimating VAR the inclusion of too many lagged terms will result in not only the introduction of possible multi-collinearity, but it will also result in the consumption of the degrees of freedom. On the contrary, the inclusion of a few lagged terms will result in the specification errors. Johansen and Juselius (1990) introduced the Akaike or the Schwarz information criterions to be used when determining the appropriate lag. The AIC and SIC indicate a lag length of one as shown in Table 5 . Therefore, the study adopts this lag to determine the Johansen co-integration results. Note: * indicates lag order selected by the criterion.
Co-integration. The co-integration test is conducted using the Johansen multivariate method based on unrestricted Vector Autoregression (VAR)
. This is to analyze the number of co-integrating vectors in the long run and the speed of adjustment. In determining the number of co-integrating vectors the two hypothesis tests are used. These tests are the trace statistic and the max statistic. The trace statistic test as given in Masenyetse and Motelle (2012) is as follows:
where Q represents the ratio of restricted maximum likelihood to the unrestricted maximum likelihood.
The null hypothesis states that the co-integrating vectors is (≤ r) and the alternative states that the number of the co-integration vectors (=r).
The max statistic as given in Masenyetse and Motelle (2012) can be represented as follows:
This represents the unrestricted maximised likelihood. The null hypothesis states that the number of the cointegration vectors (=r) and the alternative states (r +1). Table 6 shows that there is one co-integrating vector at 5 percent level of significance. The trace statistics at none (r=0) reveal a trace statistic of 32.20, which exceeds its critical value of 29.79 percent. Therefore, the study rejects the null hypothesis of no co-integration vector, since the trace test shows evidence of one co-integrating vector. The maximum Eigenvalue test in Table 6 indicates that there is no co-integration vector at 5 percent level of significance. Therefore, the study fails to reject the null hypothesis that states that there is no co-integrating vector. Since the trace test reveals evidence of at least one possible cointegration vector, while the maximum Eigenvalue indicates that there is no co-integration, the trace test is the one that is followed.
Vector Error Correction Model (VECM).
The VECM is estimated as a restrictive vector error correction model, because it includes the vectors from the longrun relationship. Furthermore, the study employs the VECM, as it incorporates the information about the shortrun dynamics. The VECM equation as taken from Mukherjee and Naka (1995) is given as follows:
The error correction model (VECM) is given as ( − + Ф − ). The ∆ represents the first difference notation and is different to the order one. The lag length is represented by k and is the Gaussian white noise residual vector. The short-term adjustment between variables is indicated as Ф . Matrices and represent the speed of adjustment to equilibrium and the cointegration vectors. The relationship between Y and Ф from Ф − suggests that there is a long-run relationship between the variables. The error correction ( − + Ф − ) shows that y is expected to change t-1 and t-k is expected to change also when the independent variable Ф changes in value. The error correction corrects any disequilibrium that may have occurred in the previous year. The long-run relationship between government revenue (GREV), government expenditure (GEXP) and government debt (GDEBT) are shown in Table 7 . The results suggest that in the long run, there is a positive relationship between GREV and GEXP. However, the long-run relationship between GREV and GDEBT suggests that there is a negative relationship. The absolute t-statistic for the independent variable GEXP is greater than 2 indicating that the variable is significant, while the variable GDEBT is statistically insignificant. All the coefficients are significant at 1% level of significance. Thus, a 1% increase in GEXP is likely to increase GREV by 1.38%, while a 1% increase in GDEBT is likely to decrease GREV by 0.10%.
Error Correction Model.
The error correction corrects any disequilibrium that may have occurred in the previous year. The results of the error correction model indicate that the variable D(GREV) is negative and statistically significant as the absolute t-statistic is 2.10. 
Granger causality.
This study makes use of the work of Granger (1969) . The Granger causality test is based on the idea that the future cannot predict the past but it is rather the past that determines the future. The Vector Autoregressive model proposed by Granger (1969) of two variables , is as follows: Table 9 indicates the results of causality between government revenue, government expenditure and government debt. The null hypothesis of the test states that we fail to reject the null hypothesis whenever the p-value is greater than the 5 percent level of significance. The VEC Granger causality results suggest that both government expenditure and government debt do not determine government revenue. The p-value of both GEXP and GDEBT are greater than the 5 percent level of significance. Therefore, the null hypothesis cannot be rejected. The reverse equation suggests that government expenditure does not determine government revenue, whilst government debt does granger cause government expenditure. This concludes that in the short run, there is no direction of causality between government revenue and government expenditure. This finding is consistent with Dada (2013) who has provided the same evidence for Nigeria. Whilst in the short run, there is a significant relationship between government expenditure and government debt.
Diagnostics tests.
When a model is not correctly specified and is not stable in a regression, it will result in the effects that are not good for estimation. Therefore, diagnostic checks are employed to ensure the adequacy of the chosen model. This study employs a range of diagnostic tests such as normality, heteroskedasticity and autocorrelation tests to detect model inadequacy and to also ensure that wrongful rejection of the null hypothesis is limited. This study employs the normality test (Jarque-Bera, 1987) , white heteroskedasticty (1980) test and the Langrage Multiplier (LM) test. The LM test, Jacque-Bera test and the test of heteroskedasticiy are conducted under their own individual hypothesis as shown in Table 10 . The probability value of all the three tests are above the 5 percent level of significance indicating that the model is well specified, as these tests fail to reject their individual null hypothesis.
Conclusion
The study investigated the causal and co-integration relationship between government revenue and government expenditure using annual data covering the period 1980 to 2015 taken from the South African Reserve Bank. The ADF and PP tests of stationarity were used to detect the presence of unit root among the data series. Furthermore, the Johansen cointegration test, Vector Error Correction Model and the Granger causality test were also conducted. The ADF and PP test results in levels found that the series had unit root and to remedy the problem the series were differenced to the first order to attain stationarity. After attaining stationarity at I(1) the series were tested for co-integration in the long run and evidence of one co-integrating vector was confirmed by the trace test. This implies that in the long run, there is evidence of a unidirectional relationship between government revenue and government expenditure. The vector error correction model indicates that 24 percent of disequilibrium is corrected every year. The outcome of the Granger causality test indicates that there is no direction of causality between government revenue and government expenditure in the short run. However, there is evidence of unidirectional causality from government debt to government expenditure. Since a reduction in the level of government expenditure is not reasonable, the South African government can begin firstly by reducing wasteful expenditure. Secondly, the government can priorities more important government programs combined with policies that can increase the revenue base. These policies can assist policymaker to control the budget debt in South Africa.
